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Objective:    To analyze the crash and injury data in
forensic medicine for years of 2004-2007.
Methods:    A sample of over 567 accident cases (9
pedestrians, 116 bicyclists, and 442 motor vehicle
occupants) was considered from the Department of Foren-
sic Medicine, Shahid Bahonar University of Kerman, in-
volving drivers of all ages and covering a four-year period.
Results:    The male fatality rates were significantly
higher than female ones. The groups at 15-30 years old and
at 30-55 years old had the first and second highest numbers
of deaths (40% and 34%, respectively). There were sub-
stantial differences in distribution of injuries in motor ve-
hicle occupants and pedestrians and bicyclists. Among
motor vehicle occupants, there were more head injuries, such
as skull fracture, brain contusion, subdural haemorrhage,
and epidural haemorrhage. Nearly 77% of fatalities occurred
during 08:00-22:00 in Sirjan. Internal bleeding was also higher
in motor vehicle occupants. Pedestrians and bicyclists also
had head injuries frequently.
Conclusions:    In spite of reduction of road traffic fatali-
ties in Sirjan in 2007, it is still one of the cities with high road
traffic fatality in the world. These results underline the im-
portance of preventive strategies in transportation, sug-
gesting that different methods are necessary to reduce fa-
talities of various traffic participants.
Key words:    Fatalities; Accidents, traffic; Wounds
and injuries
Worldwide, in general, and in the Iran, inparticular, road accidents are the maincause of mortality. Road accidents and
related casualties presented an increasing trend dur-
ing the past decade in Sirjan mainly due to insufficient
maintenance of the road network, inappropriate
behaviour of the road users and lack of efficient and
systematic enforcement.
According to Iranian National news on June 8, 2008,
during a five-day holiday from June 3 to June 8, 2008,
55 deaths and 377 injuries caused by traffic accidents
occurred. Road safety is a major issue in many cities,
including the city of Sirjan in southeastern Iran. Kerman
is one of the 30 provinces located in southeastern Iran.
Sirjan city had an estimated population of 245 812 in
2007. Sirjan is the most developed and the largest city
of Kerman province. Sirjan is located in the south of
Kerman province, in Iran. This city is between Kerman,
Fars and Hormozghan provinces.
During the years of 2004-2007, there were more than
567 people killed on Sirjan roads, which equates to a
rate of 231 deaths per 100 000 people. Therefore, a
great deal of work is needed to bring Sirjan's traffic fa-
tality statistic to a lower level possibly. In order to de-
velop a better picture of road accidents in Sirjan city in
Kerman province in recent years, the data of road traf-
fic accidents (RTAs) were obtained from the records of
Department of Forensic Medicine in Shahid Bahonar
University of Kerman.
This paper highlighted the magnitude of RTAs in city
of Sirjan in Kerman. The objective of this study was to
analyze the crash and injury data collected from the
Department of Forensic Medicine in Shahid Bahonar
University of Kerman during years of 2004-2007, which
had been stored at the databank of the Accident Data
Analysis.
METHODS
Source of data
Target groups in this study were victims of RTAs. A
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total of 567 deaths (462 males and 105 females) caused
by RTAs were autopsied at the Department of Forensic
Medicine in Shahid Bahonar University of Kerman from
2004 to 2007. The data from the autopsy reports were
analyzed according to the type of traffic participants
(pedestrians, bicyclists, and motor vehicle occupants),
age, gender, and type of injuries. The characteristics of
the injuries of pedestrians, bicyclists, and motor ve-
hicle occupants were compared.
In this study, there were 9 pedestrians, 116
bicyclists, and 442 motor vehicle occupants. Data sta-
tistical analysis was performed using SPSS 15.0
software.
RESULTS
Among the victims caused by fatal traffic accidents,
there were 462 (81%) males and 105 (18.5%) females.
The group at 15-30 years old (40%) had the most deaths,
followed by the group at 30-55 years old (34%). Male
victims exceeded female ones in every age group (P
<0.05). Table 1 displays the accident fatalities of every
age group from 2004 to 2007. The distribution of fatali-
ties among pedestrians, bicyclists, and motor vehicle
occupants is distributed in Table 2.
Annual fatality rates
Combined with population data, fatalities per 100 000
inhabitants had been collected for each sex from 2004
to 2007. Male-to-female ratios were also calculated.
The results are presented in Table 3. Fatality rates indi-
cated considerably higher male rates, about 4.23 times
as high as female rates on average. Statistical testing
between the two sexes indicated significant difference
at the 5% level.
Statistical analyses of traffic fatalities and time of day
To examine the relationship between frequency and
time of day of road traffic fatalities, the data were plot-
ted on a graph (Fig. 1) to give a visual representation of
fatalities by time of day. These accidents seemed to
peak mainly at 08:00-22:00.
Fatal traffic injuries
Distribution of injuries among pedestrians, bicyclists
and motor vehicle occupants is shown in Table 4. We
found considerable head injuries in the unprotected and
protected groups. Motor vehicle occupants suffered
DISCUSSION
In the present study, the drivers were categorized
into four age groups as shown in Table 1. Accident rates
and male-to-female ratios were prepared for all the age
groups (Table 3). The male-to-female ratios, however,
varied from the lowest value of 3.42 in 2007 to the high-
est value of 5.88 in 2004. Highest accident rates in
both sexes were observed in the age group of 15-30
years old in 2005 with a male-to-female ratio of 4.13,
which indicated decreased caution in driving in this age
group in both sexes.
Individuals
Pedestrians
Bicyclists
Motor vehicle
occupants
Table 2. Distribution of deaths of pedestrians, bicyclists,
and motor vehicle occupants from 2004 to 2007 (n, %)
        2004            2005            2006          2007
      2 (1.5%)       3 (2%)       2 (1.4%)      2 (1.5%)
    30 (21.5%)   28 (19%)   32 (21.5%)  26 (19.5%)
  106 (77%)    117 (79%)  114 (77%)   105 (79%)
more skull fractures and brain contusion injuries than
pedestrians and bicyclists (63.56%, 41.76% and 39.84%
during 2004-2007, respectively). Motor vehicle occu-
pants suffered mainly skull fracture, brain contusion,
subdural and epidural haemorrhage and other types of
fractures. Bicyclists and pedestrians also suffered
mainly skull fracture and brain contusion in four years
we surveyed.
Table 1. Distribution of fatalities of driver age groups
from 2004 to 2007 (n, %)
Age groups of drivers       2004         2005          2006         2007
<15 years old
15-30 years old
30-55 years old
>55 years old
18 (13%)   19 (13%)   17 (12%)  15 (11%)
54 (39%)   55 (37%)   57 (39%)  58 (44%)
47 (34%)   54 (36%)   50 (34%)  44 (33%)
19 (14%)   20 (14%)   24 (15%)  16 (12%)
Fig. 1. Traffic fatalities and time of day.
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In this survey, we have presented substantial differ-
ences in distribution of injuries suffered by motor ve-
hicle occupants, pedestrians, and bicyclists involved
in RTAs. In our series of forensic autopsy cases, head
injuries and skull fractures were more frequent in motor
vehicle occupants than in pedestrians and bicyclists.
Skull fractures in motor vehicle occupants decreased while
brain contusions increased from 2004 to 2007.
Higher rates of internal bleeding, subdural and epi-
dural haemorhage injuries were observed in the pro-
tected groups in our study. Swan et al1 concluded that
deceleration of thoracic injuries alone, with the excep-
tion of sternal fractures, was sufficiently life-threaten-
ing to cause death. Motor vehicle crashes are the most
common cause of deceleration of thoracic injuries, and
front seat occupants are most vulnerable.2-4
This study has revealed that most accidents occur
at 08:00-22:00. Nearly 77% of fatalities occur during
08:00-22:00 in Sirjan. Motor vehicle crashes are the
greatest cause of potential years of life lost among the
economically active male population.5 Tackling RTAs
and associated fatalities are important and urgently re-
quired in Sirjan because the ratio of deaths to RTAs is
higher in Sirjan. Although there was a reduction in deaths
in RTAs in Sijan in 2007, there is a need to further re-
duce RTAs and related fatalities. This requires proper
enforcement and the implementation of laws and rules
regarding road safety and traffic management. Public
education regarding using roads and avoiding traffic ac-
cidents can also greatly reduce the occurrence of RTAs
and related fatalities.6
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Table 3.  Annual fatality rates caused by RTAs (n)
Years
                  Male
 No. of            Fatality rates
fatalities         (per 10000)
                Female
 No. of            Fatality rates
fatalities         (per 10000)
Male-to-female
ratios
2004
2005
2006
2007
     19                        16                              5.88
        27                        23                              4.13
        30                        25                              3.72
        29                        24                              3.42
119
121
118
104
94
95
93
82
     14 (10.40)  60 (43.40)        13 (8.78)    63 (42.56)        13 (8.78)    62 ( 41.89)           9 (6.76)    53 (39.84)
     12 (8.70)    20 (14.44)        12 (8.10)    21 (14.18)        11 (7.42))   25 (16.89)          10 (7.51)    30 (22.65)
       3 (2.17)    10 (7.24)            2 (1.36)    13 (8.78)            4 (2.70)    15 (10.15)            3 (2.25)    10 (7.54)
       1 (0.72)      8 (5.79)            2 (1.36)     11 (7.44)           3 (2.02)      3 (2.02)              2 (1.50)     4 (3.00)
       1 (0.72)      7 (5.00)            1 (0.67)      5 (3.37)            2 (1.35)      5 (3.37)              2 (1.50)     5 (3.75)
       1 (0.72)      1 (0.70)            1 (0.67)      4 (2.72)            1 (0.67)      4 (2.73)              1 (0.75)     3 (2.25)
Table 4. Distribution of injuries of pedestrians, bicyclists and motor vehicle occupants  (n, %)
Injuries
             2004 (n, %)
     Pedestrians    Motor
               &         vehicle
      Bicyclists   occupants
             2005  (n, %)
     Pedestrians    Motor
               &         vehicle
      Bicyclists   occupants
             2006  (n, %)
     Pedestrians    Motor
               &         vehicle
      Bicyclists   occupants
             2007  (n, %)
     Pedestrians    Motor
               &         vehicle
      Bicyclists   occupants
Skull fracture
Brain contusion
Subdural hemorrhage
Epidural hemorhage
Internal bleeding
Lower limb hemorrhage
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